Changes in endothelial actin cytoskeleton at leakage sites in the rat mesenteric microvasculature.
The purpose of the present study was to compare the endothelial actin cytoskeleton at sites of inflammation-induced macromolecular leakage with that of intact endothelium. The circulation of a selected mesenteric window of anesthetized rats was perfused for 3 min with histamine (100 microM) plus fluorescein isothiocyanate (FITC)-albumin, or FITC-albumin alone, and was fixed at physiological pressure. The vasculature was then perfusion stained with rhodamine phalloidin to label filamentous actin (F-actin) and examined with a confocal microscope. The leakage sites were divided into three categories based on the extent of FITC-albumin leakage: 1) focal leaks, 2) mid leaks, and 3) extended leaks. The leaks were identifiable with a particular endothelial cell(s), and the structure of the endothelial actin cytoskeleton was characterized at these sites. Focal leaks occurred along a small region of endothelial cell-cell contact and in most observed cases were located at a region of specific disruption of the endothelial peripheral actin rim (PAR). Mid leaks involved the disruption of one endothelial cell, and the affected cell was observed to have extended disruption of the PAR as well as increased diffuse F-actin staining throughout the cell (1.9-fold increase relative to adjacent cells). Extended leaks involved the disruption of two or more adjacent endothelial cells, and each cell exhibited an actin pattern similar to that seen at mid leaks. These results show that histamine-induced macromolecular leakage in situ is associated with significant changes in the endothelial actin cytoskeleton.